Enhanced accumulation of coronavirus defective interfering RNA from expressed negative-strand transcripts by coexpressed positive-strand RNA transcripts.
Expression of negative-strand murine coronavirus mouse hepatitis virus (MHV) defective interfering (DI) RNA transcripts in MHV-infected cells results in the accumulation of positive-strand DI RNAs (M. Joo et al., 1996, J. Virol. 70, 5769-5776). However, the expressed negative-strand DI RNA transcripts are poor templates for positive-strand DI RNA synthesis. The present study demonstrated that DI RNA accumulation from the expressed negative-strand DI RNA transcripts in MHV-infected cells was enhanced by the coexpression of complementary RNA transcripts that correspond to the 5' region of positive-strand DI RNA. The positive-strand RNA transcripts corresponding to the 5' end-most 0.7-2.0 kb DI RNA had a similar enhancement effect. The coexpressed positive-strand RNA transcripts lacking the leader sequence or those containing only the leader sequence failed to demonstrate this enhancement effect, demonstrating that the presence of the leader sequence in the coexpressed positive-strand RNA transcripts was necessary, but not sufficient, for the enhancement of DI RNA accumulation from the coexpressed negative-strand DI RNA transcripts. Negative-strand DI RNA transcripts that were coexpressed with the partial-length positive-strand RNA transcripts were no more stable than those expressed alone, suggesting that a higher stability of the expressed negative-strand RNA transcripts was an unlikely reason for the higher DI RNA accumulation in cells coexpressing two complementary DI RNA transcripts. Sequence analyses unexpectedly demonstrated that the leader sequence of the majority of accumulated DI RNAs switched to helper virus derived leader sequence, suggesting that enhancement of DI RNA accumulation was mediated by the efficient utilization of helper virus derived leader sequence for DI RNA synthesis. Furthermore, our data suggested that this leader switching, a type of homologous RNA-RNA recombination, occurred during positive-strand DI RNA synthesis and that MHV positive-strand RNA synthesis mechanism may have a preference toward recognizing double-stranded RNA structures over single-stranded negative-strand RNA to produce positive-strand DI RNAs.